INTRODUCTION
Hypertension is one of the most common worldwide diseases afflicting humans and is a major risk factor for stroke, myocardial infarction, vascular disease and chronic kidney disease. Despite extensive research over the past several decades, the etiology of most cases of adult hypertension is still unknown and its control is suboptimal in the general population. Due to the associated morbidity and mortality and cost to society, preventing and treating hypertension is an important public health challenge. Fortunately, recent advances and trials in hypertension research are leading to an increased understanding of the pathophysiology of hypertension and the promise for novel pharmacologic and interventional modalities for this widespread disease.
According to the American Heart Association (AHA), approximately 75 million adults in the United States are affected by hypertension. In India, hypertension has significant morbidity and mortality and accounts for nearly 10% of all deaths. Prevalence of hypertension in adults has risen dramatically over the past three decades from 5% to between 20-40% in urban areas and 12-17% in rural areas. The number of hypertensive individuals is anticipated to nearly double from 118 million in 2000 to 213 million by 2025.
Data from the National Health and Nutrition Examination Survey (NHANES) [2005] [2006] showed that one in three adults in the US has hypertension, which equates to 29% of the adult population. The prevalence of secondary hypertension in India is 4-5% of all hypertensives. This percentage will continue to increase, Work-up for Secondary Hypertension:
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• primarily because of the aging population. Hypertension is a major contributor to strokes, heart attacks, heart failure, and kidney failure. Primary or essential hypertension accounts for approximately 85% of cases. It is estimated that approximately 15% of hypertensive patients have identifiable conditions causing the blood pressure elevation and may benefit from correction of the underlying disease.
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Data from the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7), which was released in 2003, was relatively similar to the NHANES data. The JNC 7 noted that approximately 30% of adults were unaware of their hypertension; up to 40% of people with hypertension were not receiving treatment; and, of those treated, up to 67% did not have their BP controlled to less than 140/90 mm Hg.
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DEFINITION AND CLASSIFICATION
Defining abnormally high blood pressure (BP) is extremely difficult and arbitrary. Furthermore, the relationship between systemic arterial pressure and morbidity appears to be quantitative rather than qualitative. A level for high BP must be agreed upon in clinical practice for screening patients with hypertension and for instituting diagnostic evaluation and initiating therapy. Because the risk to an individual patient may correlate with the severity of hypertension, a classification system is essential for making decisions about aggressiveness of treatment or therapeutic interventions.
hypertension, such as primary hyperaldosteronism, account for 20% of resistant hypertension (hypertension in which BP is >140/90 mm Hg despite the use of medications from 3 or more drug classes, 1 of which is a thiazide diuretic).
Secondary hypertension has been encountered with increasing frequency. Secondary hypertension by definition is a type of hypertension which is caused by an identifiable underlying potentially correctable disease. Secondary hypertension can be caused by a renal disease (renal parenchymal 2-3% and renovascular 1-2%), endocrinal diseases like pheochromocytoma, primary aldosteronism (Conn' syndrome, Cushing's syndrome) (0.3-1.07%), oral contraceptives (0.5%) and others 0.5%. Renal causes constitute the largest group. Takayasu's syndrome (progressive aortoarteritis) is the most common cause of renovascular hypertension in India. The detection of a secondary cause is of the utmost importance because it provides an opportunity to convert a lifelong incurable disease into a potentially curable one. Early identification and treatment will provide a better opportunity for cure, prevent target organ damage, reduce socioeconomic burden and health expenditure associated with drug cost and will also improve patient's quality of life. Hence, it is a condition not to be missed.
APPROACH CONSIDERATIONS
In general, the evaluation of hypertension primarily involves accurately measuring the patient's blood pressure on several different occasions. Home/ambulatory BP monitoring may be of great help. Equally important is performing a focused medical history, physical examination, obtaining results of routine laboratory studies and selected specialized tests to exclude possible secondary causes (Table 1) .
These steps can help determine the following: In an analysis of 4388 patients enrolled in the Coronary Artery Risk Development in Young Adults (CARDIA) study, a prediction model based on Framingham Heart Study criteria was better than prehypertension at identifying young adults who went on to develop new hypertension in the following 25 years. The concordance index (c-index) for incident hypertension was 0.84 using the Framingham prediction model and 0.71 using prehypertension. 7, 8 Criteria used in the CARDIA prediction model included age, sex, body mass index (BMI), smoking, systolic blood Based on recommendations of the JNC 7, the classification of BP (expressed in mm Hg) for adults aged 18 years or older is as follows: 3 • Normal: Systolic lower than 120 mm Hg, diastolic lower than 80 mm Hg. • Family history of premature cardiovascular disease (men <55 years; women <65 years).
• Lack of exercise.
The JNC 8 report released in December 2013, recommends less aggressive target blood pressure and treatment initiation threshold than the JNC 7 for elderly patients and in patients younger than 60 years with diabetes and kidney disease, and no longer recommends just thiazide/thiazide-type diuretics as initial therapy in most patients. 4, 5 In essence, the JNC 8 recommends treating 150/90 mm Hg in patients over age 60 years; for everybody else, the goal BP is 140/90. 5 Especially severe cases of hypertension or hypertensive crises are defined as a BP of more than 180/120 mm Hg and may be further categorized as hypertensive emergencies or hypertensive urgencies.
From another perspective, hypertension may be categorized as either Primary (essential) or Secondary. Primary hypertension is diagnosed in the absence of an identifiable secondary cause. Approximately 90-95% of adults with hypertension have primary hypertension, whereas secondary hypertension accounts for around 5-10% of the cases. 6 However, secondary forms of pressure (BP), and parental history of hypertension. Prehypertension was defined as systolic BP 120-139 mm Hg or diastolic BP 80-89 mm Hg.
Patients may have undiagnosed hypertension for years without having had their BP checked. Therefore, a careful history of end-organ damage should be obtained. The JNC 8 identifies the following as targets of end-organ damage:
• Heart: Left ventricular hypertrophy, angina/ previous myocardial infarction, previous coronary revascularization and heart failure. • Brain: Stroke or transient ischemic attack, dementia.
• Chronic kidney disease.
• Peripheral arterial disease.
• Retinopathy.
The historical and physical findings that suggest the possibility of secondary hypertension are a history of known renal disease, abdominal masses, anemia, and urochrome pigmentation. A history of sweating, labile hypertension, and palpitations suggests the diagnosis of pheochromocytoma. A history of cold or heat tolerance, sweating, lack of energy, and bradycardia or tachycardia may indicate hypothyroidism or hyperthyroidism. A history of obstructive sleep apnea may be noted. A history of weakness suggests hyperaldosteronism. Kidney stones raise the possibility of hyperparathyroidism. Age considerations are also important as etiologies vary according to different age groups (Table 2) .
Renal artery stenosis (RAS) can be due to either an atherosclerotic process or fibromuscular dysplasia, both of which will result in hypertension. The American College of Cardiology/American Heart Association (ACC/ AHA) guidelines on peripheral arterial disease agree that screening for RAS is only indicated if a corrective procedure would be considered if clinically significant renovascular disease was detected. 9, 10 The gold standard for diagnosing RAS is renal arteriography; however, it remains unsuitable for screening as it is invasive and expensive. A variety of less invasive tests have been evaluated for screening purposes. 11, 12 False negative tests are the major concern with all noninvasive tests, since patients with a potentially correctable cause of hypertension will be missed. Noninvasive imaging with renal magnetic resonance angiography (MRA) or CT has been used. MRA is promising and noninvasive. However, it has been validated only for the stenosis situated in the proximal 3-3.5 cm of renal arteries. Distal RAS and segmental RAS were generally not analysed. The sensitivity of MRA was 90% for proximal RAS, 82% for main RAS and 0% for segmental stenosis. Moreover, these methods only provide anatomical information about RAS and do not document whether a stenosis is severe enough to cause a pressure gradient, triggering renin release and subsequent renovascular hypertension. At present, there is no sufficiently accurate, noninvasive radiologic or serologic screening test that, if negative, will completely exclude the presence of RAS. 13, 14 Thus, the clinical index of suspicion and the presence or absence of renal insufficiency are the primary determinants of the degree and type of evaluation.
PHYSICAL EXAMINATION
An accurate measurement of blood pressure is the key to diagnosis. Several determinations should be made over a period of several weeks. At any given visit, an average of 3 blood pressure readings taken 2 minutes apart using a mercury manometer is preferable. 3, 4 On the first visit, blood pressure should be checked in both arms and in one leg to avoid missing the diagnosis of coarctation of aorta or subclavian artery stenosis.
The patient should rest quietly for at least 5 minutes before the measurement. Blood pressure should be measured in both the supine and sitting positions, auscultating with the bell of the stethoscope. As the improper cuff size may influence blood pressure measurement, a wider cuff is preferable, particularly if the patient's arm circumference exceeds 30 cm. Although somewhat controversial, the common practice is to document phase V (a disappearance of all sounds) of Korotkoff sounds as the diastolic pressure.
Ambulatory or home blood pressure monitoring provides a more accurate prediction of cardiovascular risk than do office blood pressure readings. 15 "Nondipping" is the loss of the usual physiologic nocturnal drop in blood pressure and is associated with an increased cardiovascular risk.
A study by Wong and Mitchell indicated that independent of other risk factors, there is a link between the presence of certain signs of hypertensive retinopathy (e.g. retinal hemorrhages, microaneurysms, cotton-wool spots) and an increased cardiovascular risk (e.g. stroke, stroke mortality). 16 Therefore, a fundus examination should be performed to detect any evidence of early or late, chronic or acute hypertensive retinopathy, including arteriovenous nicking or changes in the vessel wall (e.g. copper wiring, silver wiring, SOT, hard exudates, flameshaped hemorrhages, papilledema). Indeed, ocular changes can be the initial finding in an asymptomatic patient necessitating a primary care referral; acute and chronic changes may manifest in the eyes. Alternatively, a symptomatic patient may be referred to the ophthalmologist for visual changes due to hypertensive changes.
Palpation of all peripheral pulses should be performed. Absent, weak, or delayed femoral pulses suggests coarctation of the aorta or severe peripheral vascular disease. In addition, examine the neck for carotid bruits, distended veins, or enlarged thyroid gland. Listen for renal artery bruit over the upper abdomen; the presence of a bruit with both a systolic and diastolic component suggests renal artery stenosis.
A careful cardiac examination is performed to evaluate signs of LVH. These include displacement of apex, a sustained and enlarged apical impulse, and the presence of an S4. Occasionally, a tambour S2 is heard with aortic root dilatation. 
Assessment of Suspected Secondary Causes
Other studies may be obtained on the basis of clinical findings or in individuals with suspected secondary hypertension and/or evidence of target-organ disease, such as complete blood count (CBC), chest radiograph, uric acid, and urine microalbumin. 3 Microalbuminuria is an early indication of diabetic nephropathy and is also a marker for a higher risk of cardiovascular morbidity and mortality. Recommendations suggest that individuals with type I diabetes should be screened for microalbuminuria. Usefulness of this screening in hypertensive patients without diabetes has not been established. 17 Measurement of the ratio of aldosterone to plasma renin activity (PRA) is performed to detect evidence of primary hyperaldosteronism. A ratio of more than 20-30 is suggestive of this condition. Most antihypertensive medications can falsely raise or lower this ratio; thus, an appropriate washout period is necessary to obtain an accurate aldosterone-renin ratio.
At what point hypokalemia manifests in primary hyperaldosteronism could be debated. The consideration of the underlying secondary cause of hyperaldosteronism is primarily driven by hypokalemia, especially that which is unprovoked or represents an exaggerated hypokalemic response to a thiazide. It is important to note that aldosterone levels can be falsely low in the presence of hypo kalemia. Hypokalemia and metabolic alkalosis are relatively late manifestations of primary hyperaldosteronism. A 24-hour urine specimen should be collected for sodium and potassium measurement. If the urine sodium level is >100 mmol/L and urine potassium is <30 mmol/L, hyperaldosteronism is unlikely.
If urinary potassium exceeds 30 mmol/L, the patient should have plasma renin activity measured. If the PRA is high, the likely cause is estrogen therapy, renovascular hypertension, malignant hypertension, or salt-wasting renal disease (or blockade of the renin-angiotensin system-the far more common reason). In the presence of low PRA, the serum aldosterone level can be measured (aldosterone and renin should be measured together; separate measurements will lead to inaccuracy). A low aldosterone level indicates licorice ingestion or other mineralocorticoid ingestion. A high aldosterone level indicates primary hyperaldosteronism. A computed tomography scan may identify the presence of an adenoma. In the absence of CT scan findings, differentiating hyperplastic hyperaldosteronism from adenoma is often difficult.
Determination of a sensitive thyroid-stimulating hormone (TSH) level excludes hypothyroidism or hyperthyroidism as a cause of hypertension.
If pheochromocytoma is suspected, urinary cate cholamines and fractionated metanephrines are the tests of choice. Plasma fractionated metanephrines have specificity, but their sensitivity is too low for screening purposes. Urinary vanillylmandelic acid (VMA) is no longer recommended because of its poor sensitivity and specificity.
CONCLUSION
• Secondary hypertension is a common cause of hypertension in adults, occurring in about 10% of hypertensive patients.
• High index of suspicion is most important to identify secondary hypertension.
• Detailed medical history, thorough physical examination, and appropriate laboratory tests are particularly pertinent in the early identification of these reversible, potentially curable conditions (Flow chart 1).
• Failure to recognize secondary causes can lead to resistant hypertension, cardiovascular complications or complications of the underlying condition.
• In younger adults (<30 years of age), renal causes such as glomerulonephritis and coarctation of the aorta should be considered.
• In older adults, primary aldosteronism, RAS and OSA are common and often underdiagnosed. Screening tests, if available, should be performed to detect these conditions. • Endocrine hypertension has emerged as a common cause of secondary hypertension, particularly after the recognition that primary aldosteronism accounts for 5-10% of hypertensive cases.
• Early identification and treatment will provide a better opportunity for cure, prevent complications related to hypertension, reduce cost pertaining to lifelong antihypertensive usage or hospitalizations and lead to an improvement in the quality of life of these patients.
• Secondary hypertension should not be missed.
